Background: South Africa has been experiencing a growing proportion of elderly population with rapid increases in the burden of non-communicable diseases (NCDs) characteristic of population aging. Rural areas in South Africa represent a far smaller fraction of the population, however, share a relatively higher burden of NCDs. In the current literature, there is limited evidence on rural studies in the context of chronic diseases and activities of daily living (ADLs) among the elderly population (60 years and above) in South Africa. Purpose: In this regard, we undertook the present study with the objective of examining the demographic, behavioral, and socioeconomic predictors of subjective health, depression, and quality of life among elderly men and women living in the rural areas (n=2,627). Methods: Data for this study were collected from the Health and Aging in Africa: A Longitudinal Study of an INDEPTH Community in South Africa (HAALSI). Main explanatory variables were selfreported NCDs and difficulties in ADLs. The predictors of subjective health, depression, and quality of life were assessed using multivariable regression methods. Results: We found that the proportion of participants who reported good health, not having depression, and good quality of life was respectively 44.7%, 81.3%, and 63%. Women in the oldest age group (80+ years) were significantly less likely to report good health (OR=0.577, 95% CI=0.420, 0.793) and quality of life (OR=0.709, 95% CI=0.539, 0.933) compared with those in the youngest group. Having more than one chronic condition and ADL difficulties significantly lowered the odds of good health, having no depression, and quality of life among men and women. Conclusion: The present findings suggest the involvement of sociodemographic factors in health and quality of life outcomes among elderly South Africans, and call for enhanced efforts to address these health limiting conditions such as ADLs and chronic multimorbidity.
Introduction
Globally, there is growing research and policy attention regarding the changing demography marked especially by increasing life expectancy (LE), population aging, and ensuing public health and health care challenges in limited-resource settings. The African region has the youngest population worldwide and has been experiencing a rapid rise in LE during last 10-15 years. 1 Between 2000-2016, the average LE in the WHO African Region increased by 10.3 years compared with global average of 5.5 years. 2 Increasing LE, as an indicator of health, material and overall human development, is also triggering population aging with ensuing epidemiological transition marked by a rising proportion of population living with chronic diseases. [3] [4] [5] This transition is taking place at a faster pace in relatively wealthier countries like South Africa which translates to mounting pressure on a health care system that is designed mainly to treat acute infectious diseases and single morbidities. [6] [7] [8] [9] [10] Whereas, elderly individuals tend to experience multiple chronic conditions (known as chronic multimorbidity), a phenomenon that is particularly challenging for caregiving services and requires more sophisticated management strategies and a higher level of care. The situation gets particularly challenging in the presence of functional disabilities or disabilities in activities of daily living (ADLs) such as eating, self-care, and movement. South Africa represents one of the most rapidly aging countries in the sub-Saharan African region (4.6 million in 2017 vs 2.8 million in 1996), 11 has the highest prevalence of obesity, and consequently, a high burden of non-communicable diseases (NCDs). The population is predominantly urbanized (urban population constituting about 2/3 of the total population) with significant urban-rural disparities in disease burden, health care seeking, and the allocation of care resources. [12] [13] [14] [15] Although the rural population also shares a high burden of NCDs, 16 there is a dearth of rural studies in the context of subjective health, and quality of life (QoL) among the elderly population living with NCDs in South Africa. The concepts of subjective measures of health such as self-reported health (SRH) and QoL are becoming increasingly popular in the context of social determinants of health. There are several models of health determinants such as biopsychosocial model which maintains that health and QoL outcomes are influenced by a range of demographic, socioeconomic, environmental, biological, nutritional, social, and behavioral factors. 17 Unlike clinical diagnosis, the subjective constructs of health give an overall sociocultural condition of individual health which has been found to be a strong predictor of general health condition and mortality. In high-income countries, both SRH and QoL have been growing in popularity, especially among public health researchers in high-income countries. However, there is limited research evidence on these topics in South Africa, especially in the rural context. In this regard, we undertook the present study using data from the Health and Aging in Africa: A Longitudinal Study of an INDEPTH Community in South Africa (HAALSI). The objective was to examine the demographic, behavioral, and socioeconomic predictors of subjective health, depression, and QoL among the elderly population living with chronic multimorbidity and ADL difficulties. The findings are expected to be of special importance to health care researchers and policy makers in the areas of rural health in South Africa and countries in similar stages of demographic and economic transition. 18 This is the first survey to provide health and demographic data on the rural population in South Africa on a range of indicators relevant to elderly health including health behavior (such as tobacco and alcohol use, physical activity), physical and psychosocial health and well-being health, functional disabilities, and chronic diseases. Recruitment of participants took place from November 2014 to November 2015, they were selected randomly from the Agincourt Health and Demographic Surveillance Site (HDSS). 19 The survey was administered by local fieldworkers using Computer-Assisted Personal Interview system. The 2015 survey was the baseline wave of data collection for HAALSI that included 5,890 men and women aged 40 and older. For the present study, we considered only the elderly population (aged 60 years and older) who provided information on the variables included in the analysis. Detailed descriptions of the data collection procedures have been published elsewhere.
Methods

Data source
18,20
Measures Dependent variables
The dependent variables included in this study were selfreported: 1) health, 2) depression, and 3) QoL. These were assessed based on the following three questions respectively: 1. "In general, how would you rate your health today", with the answers ranging from (1) very good, (2) good, (3) moderate, (4) bad (5) very bad. This was finally categorized as "Good" (by merging responses from 1-2) and "Not good" (by merging responses from 3-5).
2. "Would you say yes or no? Much of the time in the past week, you felt depressed", and "Much of the time in the past week, you felt sad". The answers were coded as "Depressed" if they responded yes to these questions, and "Not depressed" if they responded otherwise. 3. "All things considered, how satisfied are you with your life as a whole these days? Use a 0 to 10 scale, where 0 is dissatisfied and 10 is satisfied". For this study, the answers were coded as "Good" (above 5) and "Not good" (below average score, 5 and less).
Regarding health status, personal rating of general health during the survey or the recent time is more commonly used in the public health literature: 22, 23 • In general, how would you rate your health, today?
• In general, how would you rate your physical health?
For depression, one-item questions are used both among the healthy population and those living with physical conditions: 24 Empirical studies have shown that these single-item life satisfaction questions perform very similar compared with the Satisfaction with Life Scale as they produce virtually identical answers to substantive questions regardless of the measure used. 26 Selection of the covariates was done in light of the biopsychosocial theory of determinants of health which maintains that health is an outcome of the interaction of biological, dietary, social, environmental, and psychological factors. 27, 28 From this viewpoint, main explanatory variables were self-reported presence of chronic diseases and ADL difficulties. Chronic conditions included: angina, diabetes, stroke, high blood pressure, cataract, and stroke. This was categorized as: none, 1 condition, >1 conditions (multimorbidity). 29 ADL was defined as presence of bathing, getting in and out of bed, dressing, eating, using toilet, and walking across rooms, and was categorized as "has ADL disabilities" and "no ADL disabilities". Basic demographic, behavioral, and socioeconomic characteristics were added as explanatory variables. The selection procedure of these variables was guided by a thorough literature review of the outcome variables in PubMed as well as availability of these variables on the dataset. The review suggested the involvement of factors across several domains of physical and mental health and QoL: demographic (eg, age, sex), financial (eg, wealth status, employment), behavioral (eg, smoking, drinking), relational (eg, living arrangement/marital status), and other physical conditions (eg, sleep, NCDs). 30 The following were finally included in the analysis: age (60-69, 70-79, 80+); sex (male, female); current marital status (unmarried, married); education (no formal education, some primary/1-7 years, some secondary/8-11 years, secondary or more/12+ years); employed (yes, no); wealth status (poor, not poor); living environment (not satisfactory, satisfactory); ever smoker (no, yes); ever drinks alcohol (no, yes); takes exercise during leisure (no, yes); self-reported sleep quality (not good, good). Living environment was assessed based on the question on whether or not the respondent lives in the village "In general, how much do you like your village? Do you like it a lot, like it, dislike it, dislike it a lot, or don't care?" Their answers were categorized as "satisfactory" if they responded "like it" and "like a lot" and not satisfactory if they responded "dislike it" and "dislike a lot". Wealth index (Wealth Quintile) was calculated using the method applied in the Demographic and Health Surveys 31 which provides a composite indicator of household wealth condition. The index is constructed by principal components analysis of scores assigned on individual household possessions eg, consumer goods, dwelling characteristics. Households are then ranked based on individual scores to range between poorest, poorer, middle, richer, and richest. 32 
Data analysis
Data analyses were performed using Stata 14. Datasets were first checked for missing values and outliers. Basic demographic, behavioral, and socioeconomic characteristics were presented using descriptive statistics. Chi-squared bivariate tests were used to assess the statistical significance between the three outcomes (SRH, depression, and QoL) with the predictor variables. Variables that showed association at 0.25 at bivariate level were retained for multivariable analysis. 33 At the next step, the association between the three outcome and explanatory variables was calculated by multivariable regression methods. 
Results
Sample description
Basic sociodemographic characteristics of the sample population were presented in Table 1 . The proportion of participants who reported good health, not having depression, and good QoL was respectively 44.7%, 81.3%, and 63%. The table also indicates that the proportion of good SRH was relatively higher among those in the youngest age group of 60-69 years, female, currently unmarried, no employment, satisfied with living environment, never smoked tobacco, no chronic conditions and ADL difficulties. With some exceptions, similar sociodemographic associations were observed for depression and QoL as well.
Results of regression analyses
The predictors of good SRH, depression, and QoL were presented in Tables 2-4 respectively. The results revealed certain sex disparities in the associations. Compared with those in the youngest age group, women in the highest age group were significantly less likely to report good health (OR=0.577, 95% CI=0.420, 0.793) ( Drinking alcohol increased the odds of not being depressed (also in sex-specific analysis) and having good satisfaction with life (not significant in sex-specific analysis). However, alcohol drinking was inversely associated with having depression among both men and women. Finally, having more than one chronic condition and ADL difficulties significantly lowered the odds of good health, having no depression and QoL among men and women.
Discussion
In the present study we aimed to investigate the predictors of subjective health, depression, and QoL among elderly men and women in rural South Africa. More than 2/5 of the participants reported good health and 2/3 reported good QoL, whereas 1/5 reported having depressive symptoms. As expected, the likelihood of reporting good SRH was relatively higher among those in the youngest age group. With increasing age, there is a higher risk of developing physical and mental morbidities that can affect subjective health conditions. Similar findings were reported by a study on Ghanaian elderly population, ie, subjective health status was worse in the high age groups. 34 In addition to age, being female, currently unmarried, having no employment, being satisfied with living environment, never smoked tobacco, no chronic conditions and ADL difficulties, were also associated with good SRH and QoL. Given the growing phenomenon of population aging and burden of NCDs in South Africa, evidence on the sociodemographic patterns of health and well-being are crucial to design health interventions and appropriate social policies to promote health and QoL among the elderly. This is particularly the case for geographically and socioeconomically disadvantaged populations in the country, such as those in the rural areas. From this perspective, the findings of the present study can be useful to health researchers and program planners in the rural settings in South Africa and in countries with similar sociodemographic characteristics. Although this was a cross-sectional analysis, several interesting findings emerged from the current study that are worthy of note. As expected, participants in the highest age groups were least likely to report good health and In contrast to the present findings, a multi-country study based on World Health Survey showed that marital status was significantly associated with subjective health among both men and women. 37 Our findings thus indicate that cross-cultural variations do exist in these associations, meaning that the positive role of well-known factors such as education and being married may not apply to all populations. Being female did not show any differential effect on health or QoL, however, it was associated with higher likelihood of depression compared with their male counterparts. The sex disparity in the prevalence of depression was highlighted in previous studies as well, 38, 39 and remains open to further investigation in the African population. Women reported better health more often when living in a satisfactory environment, but the associations were not similar among men, suggesting a sex pattern in the influences of environmental factors on subjective health. This is an interesting finding, however there is no concrete evidence of similar research topics. A possible explanation for this difference could be due to the way men and women attach importance to living environment and perceive its impact on health status. This finding requires thorough investigation to explore the underlying causes behind this sex disparity. Regarding health behavior, alcohol drinking was inversely associated with having depression among both men and women, which is a potentially worrisome finding and warrants special policy attention. Elderly men and women may resort to alcohol drinking to cope with the health and emotional challenges of their everyday life, and may end up regarding alcohol as a protective mechanism against succumbing to ill health. Previous findings from Ghana also reported a positive association between alcohol drinking and subjective health. 34 This finding should nonetheless be interpreted with caution as we had no information on the volume of drinking which could make an important difference in the analysis. Some level of drinking is considered healthy and socially acceptable across many cultures. Apart from the sociodemographic factors, the most important findings were the strong negative associations between health, depression, and QoL with chronic multimorbidity and ADL difficulties, and the negative associations were observed for both men and women. Living with chronic conditions was found to have an inverse association with subjective health in a Thai population as well. 40 Health limiting conditions, especially functional difficulties can impact subjective health and well-being through many complex pathways, including poor appetite and nutritional status, reduced immunity, capacity to take exercise, social isolation and loneliness, and lack of access to care services. Our findings contribute to the existing evidence on the negative influences of chronic multimorbidity and ADL difficulties among elderly population, and support the need for enhanced efforts to address these health limiting conditions especially among rural populations due to less availability of quality health care resources. As far as we are concerned, this is the first study to report the associations between chronic multimorbidity and ADL difficulties among an elderly population in a rural setting in Africa. This was a sub-national survey and data were not nationally representative. Nonetheless, our findings provide several important insights that can prove beneficial for health policy makers and future researchers. The findings should however be interpreted in light of several limitations. The outcome variables were self-reported and hence may not reflect the exact health and life circumstances. We also had no control over the selection of variables and were unable to include several important variables such as environmental, dietary, and cultural factors that are inextricably linked with health and well-being. To partially overcome this shortcoming, we used respondents' rating of living environment which is likely to capture an overall scenario of factors such as housing, safety, quality of air and water. We also had no data on the level of physical exercise, smoking, and drinking which are well-documented predictors of population health. Finally, the analysis was cross-sectional and hence the associations cannot be used to infer causality.
Conclusion
Based on the data from the HAALSI survey, the present study assessed the predictors of subjective health, depression, and QoL among elderly men and women in rural South Africa. Findings showed that more than 2/5 and 2/3 of the participants reported good health and good QoL respectively, with about 1/5 having reported depressive symptoms. Significant age and sex disparities were observed in the likelihood of reporting good SRH and QoL. We also found a positive association between several biopsychosocial factors such as current marital status, employment, satisfaction with living environment, tobacco use behavior, absence of chronic conditions and ADL difficulties. In light of these findings, it is recommended that geriatric health promotion programs should pay attention to the biopsychosocial factors in an effort to improve health and QoL status among elderly populations.
